Effect of 1-Minute Fluoride Treatment on Potential Virulence and Viability of a Cariogenic Biofilm.
Fluoride is a well-studied and widely used agent for the prevention of dental caries. Although dental caries is strongly related to cariogenic biofilms, the effect of brief fluoride treatment on the virulence properties of biofilms has not been well studied. This study evaluated the effect of a 1-min fluoride treatment on the virulence properties and viability of cariogenic biofilms, using a Streptococcus mutans biofilm model. For this study, 46-hour-old S. mutans biofilms were formed on saliva-coated hydroxyapatite discs and were treated with fluoride (0, 30, 300, 1,000, and 2,000 ppm F(-)) for 1 min. Viability and changes in acidogenicity, aciduricity and extracellular polysaccharide (EPS) formation of the biofilms were analyzed using biochemical and microbiological methods (pH drop, H(+) permeability, acid killing, and bacterial colony-forming unit assays). Laser scanning confocal fluorescence microscopy study was also performed. After the 1-min fluoride treatment, acidogenicity, aciduricity, and EPS formation of 46-hour-old S. mutans biofilms were significantly reduced when treated with concentrations ≥300 ppm F(-). The antivirulence activities of the 1-min fluoride treatment increased in a concentration-dependent pattern. However, the 1-min fluoride treatments did not affect viability, biovolume, and microcolony appearance of biofilm bacteria, even at high concentrations. These results suggest that the brief treatment with fluoride at concentrations ≥300 ppm F(-) is an effective measure for controlling cariogenic biofilms.